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Description fOncaHMc ■3o6percHM]: 

H30<5peTCB«C 0TB0CUTCH K pCIIOHTHlMDmPn ynHI IMU pa60T8M (PUP). 

rtpucmptBocTu 3axo7ioHHoro npocTpaacTBa. 

Vt3B ^ r ^^ COOC ° 6 B0OCTaB0ByiegMg r^epMrrsrjHocrm 3axanoBHoro npocTpawrrea nyrot co^aHHH 



no OTBOUiewoo k saxonoHBouy npocTpaacrey 

ripoMc 

jnas^azniH aasopa ucxffy xonoHHOH h npuamaju xauaeu J1J. 



(noraerairac xnjj&ocmt axa Bapb m a mfM 3ap*ma). npoHcxDjprr HaflyBaHHe o6ca«Hoft ^kojiohhm h 



Hc^ociviui aaaiw ra SflinvqaDTOi a tow, uto, ao-nepabix, cocwainse aafifarrouHoro Haaneinw nyrex 
HarBcraHHH xayntocTB tt rom ae T paopymcHHe eojiobhu hc tojiuco b mrrepBane, b xoropon b kojiu;cbom 
npocTpaacToe hmcctch aeacear. ho h b KHTepBanax. r^e qerarra hct. 9to ocacao jjnn BjCJiocTHocro 

o6c^B0ft XG/IOBHM. Bo-BTOpfaDC. B3pWBflHHe 3apjnja npOHjSOC UaWOXOa^pOjaipyeMbOl, 17T0 UOatT npHBCCTH K 

gapymemnp kcjicbhu h Tfpuenrmra koubsl 

HaH6oncc qjikskbm s H3o*5pcTesHx> no xexaaraccicatt cymnocra hbjihctch coooo6 ycrpaacHHH aasonoHabix 
Pcpw Aoa ny reM y^aHaimi «H«MeTpa KonoHHM 3a npcflejm ynpyrecc flefrpMaigiH: a HHTepaanc woorongra 
PI. YBcjnraonie naaifeTpa kgjiqhhm npoasscvpiT nyreu n^aamraecxaro bo^cActbbh Ha xanoHHy Ha 




aasnmacrcH b oonbnxdi Tpynpewxocru paoor aa cirr i 

Koropoc, Kax npaaajio. He or/nnacrcH Bbicoxoa HaflcanocTMO. 

3anana aaxjnoiiaeTCH a n onwmnnm 9^»thbhocth pewoHro>-roojiHHHOHHMX pafSor h a came 
Tpy^oaaTpaT. 



^ aqa AOCTaraercH tcm. to> a cnocooe BOccTaaoaneHBH rcpMmxqsocTn 3axoJiQHaoro 
DpocT^aBCTaa nyrcM yuemmnzH naawcrpa xojiohhm a HHTqpaanc Haojranni pna*itrrp kojiohhw 
yBennngBapT 3a cwr yBOTPZBBawnieflcsi a o6ra« npa TBepfleHBH arapuaaaToft paspymajoo^efl cwoch 
(HPC) |3I. xoropyx) saxatasaaiOT a xojiQBHy h cocwaioT moct a BnarepBaixe aaonnnaK. IlpH ttou a xa^ecTDe 
HPC xcnojrayxrr cuocb K3BdcTSOByB) jym ropmjx h oypoabtx pa6or (CHTB). 

ycncmeocTb po^rao-BOOJunjftonHbtx pafior no acnpaajieHax) HcrcpMcrswHarra hcmchthoto Konbua at 
npeaMmaar 60%. 3to o&b&cxmcvcH tcu, vro upHweHHeuue asanainiOHabie waTepaanu (b ocbdbhou 
ayKcHTHbdi pacraop a pacrsopbi qjqji) o&iaflaxrr ooaanj HeftocrarxoM - yca^o^nocnjo. 

B npc^ccoe axcamyaraxunt eatnaiymrw rcpMcnnraocrb 3axanoHHoro npocTpamrrea caraacTCH. 9to 
~' JUWfr ^ D03 W t *™ o< HarpyaoK hh o6ca«Hy» xcwoHHy h qp*eHTHMH Karon* Hanpauep. 

-ho, vro npa annni AanntHHH a cxaagHBe npafoaocTb cpesmeBBH neacesmoro kqmhh c 
ywcHbrnacrcH. Bee aa^bi nrp^opauHH Taut npxoBcxaTr k yxynajeHsoo ooctohhhh z^bhtooto 
* a m ** m B t o me BpCMH * vro HorocpewcTBCHHo a BHTcpaajiax ncp^xjpamm cqcnncHKc /kobtskt/ 

qckccHTwo KBMBHC KQJIOHHOH ynyinnaeTCH. nbcjieaaaH ^axT oWichhiox yecnmcHBcu canw npmaTHH 



k Deuea^iy b pe3ymvraTe ee ^e^opuaqBM. Hocne onpeccoam o6ca«Ho* kohohhw raame, xaa 
npaaajio, HafijBD^aercH HapymesHC cc KOtrraxTa c Hrwearow. npa aaaaajibaiHc HapymeaaH KOHTaxTa 
oTwcttcHw a nrrepBanax nnacTOB c aucoxoft npoHaqacviocrba) a xaBepaaM. B njiacrax c aojnwneHHOft 
BOflofl HapymcHHH KoaraxTa noc/ic onpccooaxa Han\c boo-o orucMaxxrcH a 3oac aanoHeATHHoro xoHTaxxa 
/BHK/U1. 

Ouchhm pacurrawa nponycxHyx> cnocotfiiocTb ^ DnflomacHBOH aoflbi xonfao^Boro iiaxpoaasopa ucatAy 
oCcaflaoftKoaiWHott h njCMcoTBWM xaMHCM. <Dop«yjiy flapca-BeHc6axa uosbo Harascarb otc^rKni^ otSpaaow 
|4|. 

j Z /"SmT^ 1 - D-uHyipeaHHB ^aaMerp aeafeBTBcro xoTHaO^a, u; A-ateanaasA 

Q = <D -<I > / ; Cl> 

T 1,087 •10*" • 



AMaMrrp o^canaaft xwiohhw. m; p-nqjcimaA AaancBHH. na: x -xosWaanHCHr ranpaBTzauecxax 
coapoTBBniMift: H-«moia imxpooaaopa. n; Q-pacxofl Bonw. i^/cyx Bbc^cm o6o3HaucHHH CKJ- « : P/H « 
p-ad P. r^e 5 - 3a3op Mezajr xqixohboA a ocucHTHbiM xauHeu. m; grad P -rpanHWr AaBJierom, Ha/M. 

Tof^a ^opuyna /l/ 6y^ex hucti> bb^: , , hjih ooDcneneHUH 

q = 40<d^6> / ~ . <2> 

T H »1, 087*10 

xoa^HnacHTa rmnjaamOTccxax conporaBncHBH hco6xo«hmo BfaiMacnarb apartpaft Peftiicjihflca 
^ ^^,. w ~ a ^ rW« v - wnicManwccKafl aaaRocTb DOflw / npa 70°C. v - 0.5» 10 6 v 2 /^. 
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n P» TypoyricHTHDM dcjkbmc K09^HEQsarr conporHcncKHH onpe^cmnor do 

♦°P M y jIC: «/. • ' 3^^HMCH HCJIO«JMH 3HaHCHIMWH: y - 0.5* lO V/cj d - 0468 M; 5 m 0.1 MM 

- 10 \ 4 w; end P - 4» 10* na/u. 

CncTcwa ypaKKHHft /2-4/ pcmarrc« wictoaom noR<5opa. 

TasHM o6paaoM, nepea aaoop 0,1 u npa rp^ptcsre ^aancraiH 4 Mlla/u k mrrepBa/iy nepfouunni uoser 
nocTynaTfc onvio 22 u 3 Bqnbc b cyrxn. 

lloBbimcHRc «aancHHH B oocajpioa KonoHHC npnBonHT k yBeiDPrano cc nnaMCTpa. Pacrarbi noKaabiBaxrr na 
ckotuko ByxHO nofiucHTb ^aanoutt b kqjiohhc, «rro6bi cc BHcnmHft pajniyc yBtmswicsi Ha 0,1 uu n/w 
ncpCRpbrnra MHKpo3a30pa. 



QopMyna jdth pa^KanbKbix ncpeucmcBjril Hapyamufl ctchxh TpyCw no aanairc JIhmc hmcct bha /5/ 
P r *_ P * - - » -w»*|Hn>«HT nyaocoHa. M - 0,25; E -MOflyra, 

0 = -— • r » r «r <5> 

ynpyrocra A™ cto ih, E - fcl.K^MIIa; P, -OByrpesHec AawKnac, Mlla; P 2 
MrTfl *" r, -HHyTpeBHHfl pa^Kyc Tpyffcj. u; r 2 -bbbubbm pawayc TpytSu, u. iyd/r. 



nycn. Pj - Pa+P^ sum ? x -P^P a ^. 

rw« P^ " B36biTO*moc A&BneHHe b xonoHBe no cpaBHesnjo c Hapy^KHbiu ppBnenaeu. 



Tor^a $opMyna /5/ Cy^er Bbtrromerb z^ orat^a 

o = — r — "F <7> 

w <r|-rS <i-u><r*-rS IIdm 6 « 10 V P a - 20 Mlla; r, - 0.075 m: r, « 0.084 m. 



"«o«" Z r »r * zT P z <B> 

X Z JL 



i 

£*0,07B •0,0*4 

z z 
♦ «zo 

£•0,070 



a PW_ = 33,7 Mlla. 



Pacqerfai noKa3«Bajcrr, mto ecnH MUKny oticajpsofl kojiohboh h ucmcbthum k an boowi cymecrByrr 3asop 
ocmraraoii 0,1 mm, to flocxaTOHMo » rojiokjic co3naTb jjfiJOJitBSK 33,7 Mlla h aaaop Gyjxpr nepcKpbiT 3a cwr 
yBenBTOHBH mmrn f r o aHKMerpa hojiohhu. Tbkoc flaancHHe h r&xc oanwnee moxbo cco^arb nyrcM 
p aa M n gjeaHa b kojiohbx Mocra m wcBsphfaxaroA paapymaiomefl cmoch /HFC/ w b to pt h octh c mccb 
B3BCCTK0B0H jyra ropRbix m 6opoBt>oc pa&OT /CHTB/ [6|. 

HPC npBMt&Bxrr, raasHbiM o6p«3oM npx pa qpymeaa a nponHbix xpynKRX MarcpBaTios (asa/rawe nopo^w), 
octohhwx h xcne3o6eroHHboc Bs^ejiHtt, xauesHux zna/nix, n/ro Ao6t>noc npHpo^Horo kbmbh. 

HPC «zaiqe Bccro npcnjCTaanRJor co6o» noponzKoo6pa3Hbie Hcropn<nK h HCB3pbo3oonacHbic MarcpHanw, 
Aaroonse c BO^oft rqpnoroyio peaxiQno (pH-12). npn cMcniHBaEHB noponnca HPC c BO^oft o^paoyercH 
cycnaoHK (pafionaa cmcci»), KOTOpan. oynyini aanxraH a ranyp, c^cjxaaRbol s oGbexTc DogTicagamjeM 
pa3pymeBBJo, c t»hkcm bdcmcbh cxBartJBaeTCR, Teq^ecx, onBxmpeMCBBo yBtnsriHBaflCb b o6bCMe. 
YecjiHracHHC o6t>CMa - cneRCTBHc iM^paraiBiH xomiiokchtob, BxqnRnnoc b oocras HPC, gpHsonHT k 
pasBHTHK) b nmypc r^npaTaioioHKoro masntsm (6o7iee 40 Mlla). Ilcm acActbhcm rsnparam 
AaHJicnra b Ttne o6bcxTa pasanBamrrcn BanpnaxeHon, npHoon^mna s cro pa3pymamjo f7|. 

npennaracMbdl cnocod roojiHU^H saxonoHHoro npocTpaacrea ocymBCTBJisnDT cnc^yjon^jw oopaooM. 



B CRBaxomy cnycsajor kojiohhy HKT c TasKM pacticroM. vroOu hhxbhb kwici; uaxoflRjicw aa 10-20 u hbjkc 
BHTCpsana ncp^opaiBM npcmyKTHBHoro njiacTa. Bo36yanaaoT D^ipxynsnnao r npoMbraaioT a uMUKHKy boaob, 
oxnasAeHHoft ^o o-iO°C. 
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3arBopH»T HPC aa bc«c c TeuneparypoA 0-10°C. 

np* oTKpbrroM 3«Tpy6BOM npocTpaHCTBC b HKT 3axanKBaxyr cycncmaio HPC b ofrbeue, hco6xo^mmow fyw 
aazKvxacBHH o6cam«AxQnaiBbi BHHTcpeane 10-20 u. 

npo^aBOHBaioT cycocsajoo HPC jjo BbrpaBBBBaHKH cc ypomjoS b HKT b sarpyoHOM npocrpaBCTBe. 

nianHOTHuai>T HKT «o nnyGsHU pacaoroMH* bhjkhhx nep^panpoHHbcx OTBcpcTHft n npH 
HBo6xqp^MocTH npaunBajtrr CKBamay, BMUUBag H36famwMbifl o&beu HPC. 

ncwmMMOT HKT Bbonc mrrepBana nepfropaqHa. nepMenDapyioT aaTpyCsoc npocipaHCTBD Ha epcMH, 
Bco6xqnBMoe jgm pacnrapcsm h orBepjKjjesHu HPC. 

OceaBBanr csBBSBBy. 

npeBuynpcTeounp^n/iar^^ hbjihctcm to, hto ncpeapwrac KasanoB nociynnemM bo^u k 

■HTcpsany nep^cpaqaa vpcmcxappr hc 3a cuer r^qpaBJmtaocKoro BoaaeOcTBaa aa KonoHHy. a 3a cwr 

COGABHHH B o6c^B0A KOHOHBC MOCT& K3 pacmBpHTO^rOCH MaTCpHBJia. 3TO, BO-nepMX. CHHUaCT 

Heo6xDffEMocTbycT*HDBKH nasepa; Bo-BTOpfaoc, yueHMnaer Bpeuenaue darpaTfaZHanpoDgpsBe PHP. 
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Claims [Oopuyna HOodpcreHMH]: 

1. Cnooo6 DoceraHonncHKH Pq mmwao cT g 3axonoHHOPO npocTpancTBa nyreai yBcmracHHH naauerpa 
KonoHHU b mrrq>Bane naonnqpH, OTjnreaioiijHftCH tcu. tiro ^aauerp kojiohhw yBenntZHBaxyr 3a c^ict 
yBcrawHsajomcflcH b ofaftue npu TBq^etma HercpMBna-roa pa3pyxnasm^efl cucch (HPC). Koropyw 
aaEaramuoT BKQJiOHBy. h crcyjaioT moct b mrrepBane nao/mmm. 

2. Cnoco6 non.1, orrmnaxmsfxAca tcu. <rro b saucc-ruc HPC acnojibaywrr cuecb HseecTKOByio jsjih ropaux a 
6ypoBux pator (CMTB). 
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Drawtng(s) [MepTeJu|: 



TaO/iHua 



XapaxrepMcrMfca HPC 



XapaKTepMCTMica 



3HaweHMe 



1. BoflocMeceBoe oTHOiueHHe cycneH3MH 

2. PacxoA nopouuca, tohh Ha 1 m oCwMa 

3. PacrcKaeMOCTb no KDHycy A3HHH, cm 

4. n/iofTHOCTb cycneH3MM, r/CM 3 

5. 3arycTeBaeM0CTb, npw TeMnepaType 20-25 rpaAycoB c 

6. CMenneHMe ksmha c Tpy6otf, Mlla 

7. ConpoTMB/ieHHe k3mhh cfewibTpaunfl boaw, Mna 6onee 

8. flagngHMg npn pacmnpeHHn, MTTa 



0,3-0,5 

1.8 
20,0-25,0 

1.8 
120,0 

5,0 

60,0 
flo45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v = 0 5 
• 10-V/c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10' 6 m 2 /c; d = 0.168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where n is Poinsot's factor; 
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= 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; Pj is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; v\ is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P^ or P, - P 2 = P cxcess , 

Where P CXC ess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10" 4 m; P 2 = 20 MPa; n = 0.075 m; r 2 = 0.084 m 
[see original for formula] P eX cess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6], 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7], 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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